MAR-24-2004 10:01 FROM INTEL LEGAL & FINANCE TO 915036843245 P. 03/23 



l^pe 



PATENT APPLICATION 
042390.P11448 

Amendments to the Claims 



1 .(currently amended) A method to reduce initialization timg nf » 
system, comprising: 

storing at least a portion of thp data accessed durinn initio n 7a tinn 
system in a non-volatile cache memory of the system : and 

pinning [[a]] at least a portion of the data stored in the non-volatile cache 
memory, wherein the ninninn is perform^ during initialization of the system . 



2. (currently amended) The method of claim 1 , wherein storing the 
date comprises storing the data in a mass storage non-volatile cache memory. 

3. (currently amended) The method of claim 1 , wherein pinning of data 
comprises pinning the portion of data necessary for a system initialization. 
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4.(cur re ntly amended) The method of claim 1 , wherein the pinning of 
date comprises: 

storing metadata corresponding to the data stored in the non-volatile 
cache memory; and 

setting a state in the metadata to indicate that a corresponding line of data 
is pinned. 



5. (original) The method of claim 4, wherein storing the metadata 
comprises storing the metadata in a second memory. 

6. (original) The method of claim 4, wherein storing the metadata 
comprises storing the metadata in a volatile storage media. 



7.(currently amended) A metadata stored m^mem^ a system 
comprising: 

a first state to indicate a least recently used information of a corresponding 
line of initializatio n data in a non-volatile memory of the system: and 

a second state to indicate whether a corresponding line of initialization 
data in the non-volatile memory is pinned. 
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8.(currently amended) The metadata of claim 7, further comprising: 
a third state to indicate whether a corresponding line of initialization data 
in the non-volatile memory was present before a system initialization of the 



system . 



9.(currently amended) The metadata of claim 7, wherein the metadata 
is stored in a volatile storage media , wherein th* ^ ^ illrinr| 

initialization of the sy stem 



1 (^currently amended) A system comprising: 

a cache including a first storage media to store cache data accessed 

during initialisation of fhftsy^m the first storage media being a non-volatile 

storage media; and 

a second storage media to store metadata for the cache data stored in the 
first storage media, the metadata including a state to indicate whether a 
corresponding line of data is pinned^wherein the state i* ~, h,^ ^ h!Mtinn 
of the sy stem 



1 1 .(original) The system of claim 1 0, wherein the cache is a mass 
storage cache. 
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12.(original) The system of claim 10, wherein the second storage media 
is a volatile storage media. 



13.(original) The system of claim 10, wherein the second storage media 
is included in the cache. 



14.(original) The system of claim 10, wherein the cache is implemented 
as an add-in card. 



15.(currently amended) A method comprising: 

accessing a first memory during a system initialization, the first memory 
being a cache; and 

pinning data accessed during the system initialization in the first memory, 
wherein the pinnino occurs rf„rin 0 tne SVfttem initiali ^ u 



16.(currently amended) The method of claim 15, wherein the cache is a 
mass storage non-volatile cache. 
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17.(original) The method of claim 15, further comprising: 
limiting the pinning of data during the system initialization. 



18.(currently amended) The method of claim 15, wherein the pinning « 
data during th o nyrrt n m in i t i al i it d li un comprises: 

storing metadata for the data stored in the first memory, the metadata 
including a first state to indicate whether a corresponding line of data is pinned; 
and 

setting a first state corresponding to the accessed data to indicate that the 
accessed data is pinned. 



19.(original) The method of claim 18, wherein the pinning of data further 
comprises: 

setting a timer upon the system initialization; and 

setting a first state corresponding to the accessed data until the timer 
expires. 
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20.(original) The method of claim 18, wherein the pinning of data further 
comprises: 

setting a maximum amount of data to pin; and 

setting a first state corresponding to the accessed data until the maximum 
amount is exceeded. 



21 .(original) The method of claim 1 8, wherein the metadata further 
includes a second state; and wherein the pinning of data further comprises: 

setting a second state for data that was present before system 
initialization, the setting of the second state to indicate that a corresponding data 
was present before the system initialization; 

setting a timer upon the system initialization; 
setting a maximum amount of data to pin; 

setting a first state corresponding to the accessed data if the maximum 
amount is not exceeded and if the timer has not expired; and otherwise 

clearing a first state corresponding to a pinned data and setting a first 
state corresponding to the accessed data if the second state corresponding to 
the pinned data is not set and the pinned data corresponding to the accessed 
data is set, and if the timer has not expired. 
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22.(original) The method of claim 21 , wherein the metadata further 
includes a third state to indicate the age of a corresponding line of data and the 
clearing of a first state comprises: 

clearing the latest line of data if there is more than one line of pinned data 
whose second state is not set. 



23.(currently amended) A system comprising: 

a cache including a first storage media to access during a system 
initialization, the first storage media being non-volatile; 

a second storage media to store metadata for data accessed during the 
system initialization, the metadata including a first state; and 

a memory control hub to cause [fa]] the first state to be set for data 
accessed during the system initialization, the setting of the first state to occur 
d uring the system initialization and to indicate that a corresponding line of data is 
pinned. 



24.(original) The system of claim 23, wherein the metadata further 
includes a second state; and wherein the memory control hub causes the second 
state to be set for data present before the system initialization, the setting of the 
second state to indicate that a corresponding line of data was present before the 
system initialization. 
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25.(original) The system of claim 23, wherein the cache is a mass 
storage cache. 



26.(original) The system of claim 23, wherein the memory control hub 
limits the amount of data pinned. 



27.(original) The system of claim 23, wherein the second storage media 
is a volatile storage media. 



28.(original) The system of claim 23, wherein the second storage media 
is included in the cache. 



29.(original) The system of claim 23, wherein the cache is implemented 
as an add-in card. 



30.(currently amended) A program loaded into a computer readable 
media comprising: 

a first group of computer instructions to access data in a non-volatile 
cache of a system - 

a second group of computer instructions to pin data accessed in the non- 
volatile cache, during Inffiaifrathn „Mh„ 
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31 .(original) The program of claim 30, wherein the second group of 
computer instructions includes computer instructions to pin data accessed during 



a system initialization. 



32.(original) The program of claim 31 , wherein the second group of 
computer instructions further includes computer instructions to limit the amount of 
data pinned. 



33.(currently amended) A method to reduce in.tigi.~ti™ ^ ~< ~ 
system, comprising: 

f r o ntin g 0V i Gfamof data Gtw e€M f ^.n n n v nhf i lo r ac h o m umu .y , 
marking data sforM in t nnn volatile r^h« — ^ to prevent ftvi . tinn ^ 
the data, whemin the mark ing occurs rln rino initial ^ ^ m 

34.(currently amended) The method of claim 33, wherein parting 

D2id$iim corn P rises ^vef ^victionofoa^ marking data stored in a mass 
storage non-volatile disk cache memory. 
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35.(currently amended) The method of claim 33, wherein prevent 
marking, comprises^:]] markin g data arched during „ ^ 

an d , further comprisina storing eaehe the data accessed during initialization in the 
non-volatile cache memon/f^nd 

mafkiRgHh e - RBrh n t n prov u nt uvi ot in n n f the cac l i u dat a . 



36.(c U rrently amended) The method of claim [[35]] 33, wherein marking 
includes storing metadata corresponding to the eaehe data in a second 
memory different than the non-volatile cache memory, wherein the metadata 
includes a pinned bit that is set by a memory control hub to prevent eviction of 
the corresponding eaehe data stored in the non-volatile cache memory. 

37.(new) The method of claim 33, further comprising limiting the 
amount of data that is marked using either a timer or a maximum count. 



38.(new) The method of claim 33, wherein marking comprises setting 
at least one bit to indicate that the data is pinned. 



39.(new) The method of claim 38, further comprising storing the at 
least one bit in a volatile memory. 
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40.(new) The method of claim 38, further comprising storing the at 
'east one bit in the non-voiatile cache memory, wherein the non-volatile cache 
memory is a non-volatile disk cache memory. 



41 .(new) The method of claim 33, wherein the marking occurs during 
each initialization of the system. 
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